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INTRCDUC TION 

Information on the ground-~~ter resources of east-central 
Alberta and western Saskatchewan was collected, mostly in 1935, during 
the progress of geological investigations for oil and gas. The region 
studied extends from Edmonton in the west to Battleford in the east, 
and from township 32 on the south to township 59 in western Alberta , 
township 63 in eastern Alberta , ~nd in part as far north as townfhip 
56 in western Sask~tchewe.n. 

This region is crossed by North Saskatchewan and Battle 
Rivers, and includes other more or less permanent streams. ]IJ.ost of 
the lakes within the area , however, are alkaline , and wnter is 
obtained in wells from two sources, n<Unely, from ·water-bearing sands 
in surface or glacial deposits, and from sa.nds in the underlying bedrock~ 

A division has been made in the well records, in so far as 
possible, between glacial and bedrock water-be!:',ring sands. In 
inve:::tigations for oil and gas , however, the bedrock wells were used to 
trace the lateral extent of geological formations, with the result that 
the records deal more ps.rticula.rly with this type of well . No detailed 
studies were made of the glacial mn.terials in relation to the water-supply_ 
nor were the glacial deposits mapped adequately for this purpose. In 
al.most all of the region investigated in Alberta, and in all but the 
northeast part of the region studied in Saskatchewan, water can be 
obt8.ined from bedrock. In a few places, however, the water from the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be 
neceesary • 

. The water records v.'ore obtained mostly from the w·ell ovmers, 
some of whom had acquired the land after the water supply had been found, 
and hence had no personal knowledge of the ~~ter-bearing beds th~t had 
been encountered in their wells . Also the elev?.tions of the wells were 
taken by aneroid barometer and ~re, consequently, only approximate . In 
spite of these defects, howe•rpr, it is hoped that the publication of 
these water records may prove of value to farmers, town authorities, and 
drillers in their efforts to obtain water supplies adequate for their 
needs. 

In collecting this information several field parties were 
employed. These were under the direction of Professors R . L. Rutherford 
~nd P. S • WaLren of the University of Alberta, c. H. Crickmay of 
Vancouver, ~nd c, O. Hage, until recently a member of the Geological 
Survey. The oil and gas investigations of which these water records are 
a part were undertaken under the genera l supervision of G. S. Hume. 

Jublication of Results 

The essential inform~tion pert~ ining to ground-water conditions 
is being issued in reports.that in Saskatchewan cover each municipality, 
and in Llberta cover each square block of sixteen townships beginning at 
.the 4th meridian and lying between the correction lines. The secretary 
ireasurer of each municipality in Saskatchewan and Alberta will be 
supplied with the information covering that munioipe.lity . Copies of the 
reports will also be aVa.ilable for study at offices of the Provincial 
and Federal tJGovermnent Departments . Further assistance in the 
interpretation f the reports may be obtained by applying to the Chief 
Geologi~.t). Geol0gical :Survey, Otta.We.. Technical terms used in the 
reports are defined in the gloEsary . 
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How to Use the Report 

Anyone desiring information concering ground ~~ter in any 
particular .. ~ locality will find the available data listE1d in the well 
records. '_'These should be consulted to see if a supply of water is 
likely to be found in shallow we lls sunk in the glacial drift, or whether 
a better supply may be obta ined at greater depth in the underlying 
bedrock formations. Th.19. wells in glacial drift coJIDT1only show no 
regional le~el, as the sands or gr avels in which the water occurs are 
irregularly distributed and of limited extent. 11.s the surface of the 
ground is uneven, the best means of compa ring water wel ls is by the 
eleV9.tions of their water-bearing beds. For any particular well this 
elevation is obta i ned by subtr~ating the figure for the depth 0f the 
well to the water-bearing bed from that for the surface elevation at 
the well. For convenience both the elevation nf the wells and the 
elevation of the water ... bearing bed or beds in each well a. re given in 
the well record tables. Where water is obtained from bedrock, the name 
of the formation in which the water-bearing sand occurs is q lso listed 
in these t ab les, and this information should be used in conjunction with 
that provided on bedrock formations, pages 4 to a;r, which describes 
these formations and gives their thickness and sequence. Where the 
level of the water-bearing sand is known, its depth at any point can 
easily be calculated by substracting its elevation, as given in the· 
well record tables, from the elevation of the surface at that point. 

With ea.ch report is a map consisting of two fi gure s. 
Figure 1 shows the bedrock formations that will be encountered beneath 
the unconsolidate6 surface deposits. Figure 2 shows the position of 
all wells for which records a re available, the class of wel l at ea.ch 
location, and the contour line or lines of equo.1 surface elevation. 
The elev-:.tion at any location can thus be roughly judged from the ne<1.rest 
contour line, and the records of the well s show at wha t levels water 
is likely to be encountered. The depth of the wel l can then be 
calculated, and some informat ion on the character and quant ity of water 
can be obtained from a study of the records of surrounding wells. 

GLOSSl.RY C-F TEmf.S USED 

Alkaline. The term 11 a lkalble" has been applied rather loosely 
to some ground waters that have a peculiar and disagreeable taste. In 
the Prairie Provinces, wate r that is commonly described as allca line 
usual ly contains a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauber's sa lt and Epsom salts respectively. 
Most of the so ca lled al~..aline waters are more correctly termed sulphate 
waters, ~ny of which may be used for stock without ill effect. Water 
that tastesstrongly of common salt is described as salty. 

Alluvium. Deposits of earth, clay, silt, sand, gravel, and 
other material on the flood pl ains of modern streams and in lake beds. 

Aquifer or Water -bearing Horizon. A porous bed, lens, or 
pocket in unconsolidated deposits or in bedrock th~t carries water. 

Buried pre..-Glacial Stream Channels. A channel carved into 
bedrock by a stream before the advance of the continental ice-nheet, and 
subsequently either partly or wholly filled in by sands, grave ls, and 
boulder clay deposited by the ice-sheet or l~ter agencies. 

Bedrock. Bedrock, as here used, refers to partly or wholly 
consolidat ed deposits of gr avel, sand, silt, clay, and mar l that are 
older than the glacial drift. 

Coal Seam , ' The same as a coal bed. A deposit of carbo!l.'.l.ceous 
material fonned from the remains of plants by partial decomposition and 
burial. 
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Contour. A line on a m'.lp joining points that ha.;:e the same 
elevation a.bove sea-level. 

Continental Ice-Sheet. The great ice-sheet th11t co'\·ered most 
of the surface of Canada. many thousands of years ago. 

Escarpment. A cliff or a relatively steep slope separating 
level or gently sloping are':l.s. 

F1ooc:1'. Plain. A fla t p':l.rt in a river v~lley ordinarily above 
W£>.ter but covered by water ,,-hen the rh'er is in flood. 

Glacial Drift. The loose, unco~~olidated surface deposits 
of sand, gravel, a.nd clay, or a mixture of these, th~t were deposited 
by the continental ice-sheet. Clay conta ining boulders fonns p.?. rt 0f 
the drift and is referred to as glacial till or boulder clay. The 
glacial drift occurs in several forms& 

(1) Ground Moraine . A boulder clay or till plain (includes 
a.rea.s where the gle.cial drift is very thin and the surface uneven). 

(2) Terminal Mora ine or Moraine . A hilly tract of country 
formed by glacial drift th'l.t was laid down at the m~rgin of the continenfo l 
ice-sheet during its retreat . The surfe.ce is cha racterized by irregular 
hills and undra ined basins. 

(3) Glacial Ou'bwash. Sa.nd a.nd gravel plains or deltas formed 
by streams that issued from the continental ice-sheet. 

( 4) Glo.cbl Lake Deposits. Sn.nd o.ild'. ·cliiyipla.ins fdrrtmd in 
glacial lakes during the retreat of the ice-oheet. 

Ground Vfa.ter. Sub-surface water , or water that occurs 
below the surface of the land. 

Hydrost~tic Pressure . The pressure th~t ca.uses water in a 
well to rise above the point a t which it is first encountered. 

Impervious or Impermeable. Beds, such as fine clays or 
sh.a.le, are considered to be impervious or impe!,'meo.ble when they do not 
permit of the perceptible passage or movement of ground vra. ter . 

Pervious or Permeable . Beds a.re pervious when they permit 
of the perceptible passage or movement of ground water, as for example 
porous sands , gravel, and sandstone . 

Pre-Glacial Land Surface . The surface of the land before it 
was covered by the continenta l ice-sheet. 

Recent Deposits . Deposits that have been l aid doi.vn by the 
agencies of water and wind since the disappearance of the continental 
ice-sheet. 

Unconsolid e.ted Deposits • . The I'1fl.Iltle or covering of alluvium 
and glacial drift consisting of loose s~nd , gruvel, clay, and boulders 
th~t overlie the bedrock . 

Wa.ter-~a. ble. 
sa. tura. ted with water • 
below it. 

The upper limit of the part of the ground wholly 
This may be very near the surface or many feet 

Wells. Holes sunk into the earth so as to rea ch a supply of 
water. When no water is obtained they a re r eferrerl. to as dry holes. 
Wells in which water is encountered are of three classes• 

(1) We lls Ht which the water is under sufficient pressure to 
flow a.bo'Te the surface of the ground . 
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(2) Wells in which the water is under presEure but do e s 
not rise to the surface . 

(3) Wells in which the wa ter does not rise above the ;vater 
table. 

BEDROCK FORML\T IC NS OF WEST- CENTR.i, L SJ.SK,'~TCBEF·: .. N AND E;,ST- Crc:NTR:" L ALBERTA 

The f ormations th<i.t outcrop in we st-centra l Saska. tcl18'wan are 
an extend on of similar formations th"'. t occur in east-central Alberti> . • 
They a.re of Upper Creta ceious age , and consist entire ly of relatively 
soft sh~ les and s~nds , with some bands of ha rd sandstone and l~yers of 
ironstone nodules, The succession, cha racter, and estimated thiclrn.ess 
of the formations are shown in the following table~ 

Formation 

Edmonton 

Bear paw 

Pa.le and 
Variegated 
Beds 

Birch I.JJ.ke 

Grizzly Dear 

Ribstone Creek 

Lea Park 

Che. r a. cter 

Grey to white, bentonitic sands and 
sands t ones with grey and gr eenish 
shales; coa l seams prominent in some 
areas , as a t Castor, Alberta . 

Dark sha l es , gr een sands with smooth 
black chert pebbles; partly non-
mA.rine , wi t h vehi te bentoni tic sands, 
carbona ceous shn.les or thin co'll 
se13.ms simihr to -bhose in Pa le Beds; 
shales a t certE>. in ~iorizons contain 
lobster claw nodule s and Illt3.rine fossils; 
a t oth~r horizons are abundant selenite 
crystals. 

Li ght gr ey sa nds with bentonite; soft, d~rk 
grey and light gr ey sh"3.les with seleni te 
and irons t one; ca rbonac eous shale s and 
coa l seams; abundant se l enite crysta ls 
:.n certa in l ayers . 

Gr ey sand and sandstone in upper part; 
middle pe.rt of sh<J. les and sandy shales, 
thinly laminated ; lower part with grey 
and yellryn weathering sands; oyster bed 
commonly at ba se. 

Mostly dark gr ey shale of marine ori gin, with 
a few minor sand horizons} selenite crystals 
a nd nodules up to 6 or 8 inche s in diameter 

Grey s~nds and sandstones at the top a nd 
bottom, with intermedia te sands and sha.lesJ 
thin coal seam :l.,n the vicinity of Wainwright ; 
mostly non-marine, but midd le shale in some 
ar eas is marine . 

Da rk grey shales and s~ndy shales with nodules 
of ironstone; a sand 70 feet thick 110 feet 
below the top of the fonnation in the Rib
stone area , Alberta. 

Edmonton Formation 

Thickness 
Feet 
l,ooo to 
1,150 

300 to 600 
~hins 

rapidly to 
the north
we st 

95C to l, :nO 
in Czar - Tit 
-'Hills ar eo. J 
may be thin
ner elsev"here 

100 in west , 
but less to 

east and 
south 

Maximum, 100 

Maximum, 32 5 
at Vl.king; 
thins east
ward 

050 to 1,100 

The name Edmonton formation wa s first applied to the beds 
containing coal in the Edmonton a r ea , a nd l ater to the srun.e bed s in 
adjoining areas . The format ion h~ s a tot~l thjckness of 11 000 to 
11 150 f eet, but is bevell ed off eDstward and the eC1st edge of the formation 
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follows a northwest line from Coron'3.tion through Tofield to '.:'. point 
on North Sask3.tchewan River ".bout midwc-.y between Edmonton o.nd Fort 
So.sk~~tche1pan. No Edm,1nton beds occur northec.st of this line, but 
the formation 'becomes progressively thicker to the southwest due to 
the fact th.e.t the beds incline in thA.t direction <J.nc:l. the surface 
bevels across the.r.i.. 

The Edmonton form'.:'.tion consists of poorly bed~ed grey and 
greenish clay sh'.:'.les, coal seo.ns , ancl_ sands i:1.nd sandstones th"'..t 
contain cla.y ::ma 'l white materiri.l known as bentonite. This mn. teria l 
v.rhen wet is -::ery sticky 'lnc swells gre'3.tly in volume, and when dry 
tends to gi~.re a white appen. r ance to the ')eds cont'3. ining it. Such 
beds are relati~rely impervious to 1•rater , and B.t the surface produce 
the "'burnsw of barren ground wh0re vegetation is scanty or !'.i)sent. 

Water is relatively abundant in the Edmonton fornr.tion, which 
contains much S'lnd , commonly in the f orm of isola. ted lenses distributed 
irregula rly through the formqtion, Consequently, there is little 
uniformity in the depth of we lls even 'Ni thin a srnall area . Wo. ter also 
occurs commonly with coal seams and , unlike the s ~nd lenses, these beds 
are much more regular and persistent. In contra~t with tho water from 
the bentonitic sands, which is gener'3.lly 11 soft", v.rater from the coa l 
se".ms , i:rs the 1N:J.ter from the shal low surf!lce deposits ,. may be 11 hard". 
The bas'.11 beds of the Edmonton formation usu3.lly -e-ont':l.in fresh vrater , 
but this mn.y become br 'lckish loca lly where the undE.rlying Bearpaw beds 
·contain highly a lkaline or s.".l ty water . 

B eo:rpa w Forr:i.a t ion 

In southern Alberto., where the Be'.:l.rpaw form<:'.tion is thickest , 
the beds composing it etre mainly sh'.:t les th'"'.t have been deposited in 
sea water. In the a rea north of t ownship 32 the form<i.tion thins to the 
northwe s t and becomes n. shoreline deposit composed of sh?.les cont<:.ining 
bentonite, impure sc-nds, and thin con. l seams. In snme a re<J. s , :1.s o. t 
Ryley '.:l.nd nen.r Monitor, and in the Neutral Hills, the Bearpa:w contn.ins 
pebble beds . At Ryley these «re consolid'.'.ted into r. conglomeratE:J, 
but mostly the pebbles a.re loosely distributed in shale or sandy be0s. 

In the aren. immedie,tely north of tovmr.hip 32 the ~ earpaw 
occupies a widespreg_d belt benee.th the glacial drift , but farther 
northwest the belt narrows , nnd '.:l.t Ryley and northwestward it is only 
a. few miles wide . This belt crosses North Sa.sb.tchewan River a.brrnt 
midway between Edmonton and Fort Sask? tchevra.n. Bearpaw bea s form the 
main bedrock deposits of the Neutr~ l Hills . Farther south, where 
they h.~~e an exposed thickness of at least 400 feet , they cont~in 
green sands, and beds of marine shale interfinger with the bentonitic 
shales and sands of the underlying formn.tion . To the north,, on the 
banks of North SaskatcheW'J.n River , the di·.·is ion beti,.reen the Bel'l.rpaw 
and the overlying and underlying form.~tions is indefinite , and the 
thickness of beds of Bearp~w n.ge is r e l at i ve ly sm~ll, 

The vvr-1.ter in the Ryley area is from the Bearpa.w form'l.tion, 
and is so.lty. In other areas to the s outh the marine Beo.rpaw 
formation ca rries green sand beds thn.t yield fresh water, but commonly 
a much better supply is found by drilling through the Bearpaw into the 
underlying Pale Beds . 

In Sa slm tchewn.n, Bearpaw beds occur south ea st of Mo.c lin and 
south of Luseland and Kerrobert. Only the basal beds a.re present , f!.nd 
these conta in green sands that are commonly water-bearing. 

Pale a nd V~riego.ted Beds 

Underlying the Be~rpaw formation is a succession of bentonitio 
sands , shales , and sandy shales containing a few co::i.l seams • The upper 
part of this successi 'm, due to the ber . ;~nitic content, is commonly 
light coloured and has been described ao the Pale Beds , whereas the lower 
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part is darker, and is known as Varie ga ted Beds. In part, dark shales 
a.re present in both Pale A.nd Variegated Beds; others are greenish, grey, 
brown, a.no dark chocolate, carbonaceous types . The sands may also be 
yellnw, but where bentonite is present it imparts a light colour to the 
beds. Both Pale and Variegated Beds are characterized by the presence 
of thin seams of ironstone, commonly dQrk reddish, but in part purplish, 
Selenite (gypsum) cryst~ ls are, in places, abund~nt in the shales . 

The best sections of P~le Beds exposed in the region are 
in the Tit Hills, southwest of Czar. These hills carry a thin capping 
of Bearpaw shales, beneath which, and around Bruce lake, more than 200 
feet of Pale Beds are exposed. The total thickness of Pa.le and Varie gated 
Beds in the Tit Hills area is about 970 feet . Variega.tocl" Beds outcrop 
r..ear Hawkins on the Canadian National Railway west of Wainwright, but no 
area exposes the complete succession, which is considered to comprise about 
200 feet of beds, 

Records of wells drilled into the Pale and Variege.ted 
Beds do not, in genen.l , indicate lateral persistence of sands for long 
distances, nor any uniform average depth to water-bearing sands in e. local 
a r ea . This points to the conclusion that the sands are ma.inly local lenses, 
but as such lenses are numerous , few wells fail to obtain water . In the 
Cadogan area many flowing wells have been obtained from sands about midway 
in the succesfion . In western Saskatchewan Paleland Varieg~ted Beds 0ccur 
over a wide area from Maclin and Kerrobert northea st throu~h Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy lake , but south 1.1.nd ea.st around Biggar these beds 
are almost wholly concealed by glacial drift. 

The water from the sands of the Pale c..nd Variegated Beds 
is generally soft. The supply, apparently, is dependent in part on the 
size of the sand body that contains the v.r::i.ter and in part on the ee.se with 
which water may be replenished in the sand . Small sand lenses surrounded 
by shales. may be filled with vra.ter ·ths.t h-.:i.s infiltrated into them, but when 
tapped by a well the supply may be very slowly replenished. In m~ny 
instances such wells yield only a small supply, a lthough this is commonly 
persistent and regular, 

Birch lake Form..qtion 

The Birch lake formation underli es the Variegated Becls , 
but in many areqs the division is not sharp . The type area of the 
formation is along the north shore of Birch lake south of Innisfree, 
where a section 65 feet thick, composed mostly of Sqnd, is exposed. The 
total thickness of the formation in this area is ~bout 100 feet, and 
although this is dominantly sand a central part is composed of alternating 
thin sand and shale beds. At the ba::e of the formation, in a number of 
places, is an oyster bed , and this is exposed in a road cut in a section 
73 feet thick on the east side of Buffal0 Coulee in sec. 3, tp, 47, rge. 7, 
w. 4th mer . In both upper and lower parts of the formation the sand is 
commonly massive and outcrops tend to consolidate into hard, nodular m~sses 
from a foot to a few feet in diameter . Apparently these are formed through 
the deposition of so.lts from the water that finds e..n outlet at the outcrops. 
In fact, in some areas the sand may be traced along the side of a hill by 
the presence of small springs or nodula r IMSSes of sandstr~ne • 

The Birch Ls.ke fornm.tion occurs under the drift and in 
outcrops in a large area south of North SaskatcheW9.L River and northeast 
of a line from Willingdon to Innisfree and Minburn . East of this a rea 
the southwest boundary is more irregular, but outcrops ~re persistent on 
the banks of Battle River from a fetf miles north of Hardisty to and 
beyond the mouth of Grizzly Bea r Coulee in tp . 47 , r ge, 5 . It is believed, 
too, that a large area r.ear Edgerton and Chauvin is underlain by the Biroh 
lake formqtion and that it extends southeastward into Sasksstchewun around 
Manitou lake ~and southeast to Vera . 
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It is thought that the Birch I.a.ke formation thins 
es.stwa.rd from its type section a.t Birch Ln.ke , and tb.t it loses its 
identity in western Sa.sk':'..tchewan . Deep wells drilled a.t Czar, Castor, 
a.·nd elsewhere no longer show the Birch Lake as a: clearly recognizable 
sand formation, so tha t its southern limit benoath younger formations 
is unknown. Wherever it occurs af a sand , however, it is water -bearing, 
although in some areas the sand is apparently too fine to yield any 
considerable volume of water . In other areas , however, it persistently 
uields good wells . There is no apparent uniformity in the character of 
the water , which is either hard or soft in different wells in the srune 
generq l ar ea . Direct cont':l.c"'J with surface vraters th-:-.t c ·nt'3.in calcium 
sulphates . may in time change a. "soft" w::i.ter well to a" hard" water well , 
and many wells are not sufficiently cased to prevent the percolation 
of water from surface sands into the well , and hence into the deeper, 
soft water producing san8s . In rart this accounts f or the change in 
character of the Via ter in a well, a feature tm.t has been noticed by 
marw well owners. 

Grizzly Bear Formation 

The type locality for the Grizzly Bear form~tion, 
which underlies the Birch Lake beds, is nee.r the mouth of Grizzly 
Bear Coulee, a tributary of Battle River with outlet in tp. 47 , rge. 5. 
The form~tion is mainly composed of dark shal~s~thnt were deposited in 
sea WQter . At the mouth of Gri zzly Bear Coulee two shale sections , 
each a.bout 100 feet thick, ':\.re separated by a zone of thin s~nd beds . 
It is now Eecognized th':\.t the upper section is the Grizzly Bear shale, 
and that the lower one, very simila r in ch':\.racter and also deposited in 
sea water , occurs in the next lower form~tion , the Ribstone Creek . Tho 
Grizzly Bear Sh':\.le conta ins a thin nodular zone ~bout 50 feet above the 
base , that is, at about the centre of the formntion. This zone is Sfandy, 
and is believed to yield water in various wells . Other thtn s~nds, in 
places water -bearing, are ~ lso present . The impervious nature of the 
Grizzly Bear shales makes the overlying Birch Lake sr.nd a strong acquifer, 
as water co.llects in the s"md above the shi:. le • The contact of the Birch 
Lake and Grizzly Bear formn.tions can be traced in some places by the 
occurrence of springs isEuing from the base of the Birch Lake sand even 
where this is not exposed , 

Grizzly Bear sh~les occur in a road cut on the south 
side of Battle River near the highway bridge a t Fabyan . The sh&les 
in this area are about 101') fee·~ thick . It is thought they extend as 
far west a s the Viking gas fi e ld, wher e they have been recognized in 
samples from deep wells , It is probable , however, that the shales thin 
westwardrand thicken eastward so thet their genera l form is a wedge 
between both higher and lower s~nd beds. The position of the thin edge 
of the wedge to the west is unknown, but evidently the Grizzly Bea.r 
marine sh1le underlies a large area in east-central Alberta extending into 
Saskatchewan mainly in the area south of Battle River. 

Ribstone Creek Formation 

The type area of the Ribstone Creek formation is on 
Ribstone Creek nea r its junction with B8.ttle River in tp. 45, rge. 1, 
W. 4th mer. At this place the lower sand beds of the formation are 
well exposed. The upper part of the lower S'.'md member of this formation 
outcrops on the north side of Ba ttle River , in t he northeast part of 
sec. 26, tp. 47 , r ge , 5, near the mouth of Grizzly Bear Coulee• Above it, 
higher on the bank and at a short distance from the river, there is a 
12 foot zone of carbonaceous and coaly beds in two layers, each about 
2 feet thick, separa ted by n feet of shale. Above this are 90 feet of 
dark shales that are thought to have been deposited in sea water , that is , 
they are Il1.~rine shQles. These marine sh~les in turn are overlain by a 
se.ndy zone about 20 feet thick conbining oysters in the basal part . 
This sandy zone is the upper sand member of the Ribstone Creek formation . 
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It thickens to the e~st and west fr ,·m the Grizzly llea r area. but is 
probably a t no place much more than 50 feet thick. 

The lower srmd member of the Ribstone Creek forro3.tion 
also varies in thickness from a. minimum of ~bout 25 feet . On the 
banks of Vermilion Creek, north of M'lnnvillo, the bo.sul sr.md is ~. t 
least 60, 'lnd may be 75,feet thick. It is overlain by shaly sand and 
sandy shale beds, which replace the sh'.'.le beds in the centr".l part of 
the formation as exposed at· the mouth of Grizzly Bear Coulee. In the 
Wainwright a r ea., where the formatinn has been drilled in deep wells , 
the basal sand is 60 feet thick, wi t h the centra l p'lrt compo sed of 
shale containing sand streaks. The upper sand member is about 20 feet 
thick in this area. The tota l t hickness of the formation in the _µ-

Wainwright a r ea is HO to 200 feet, but t his increases to the west and 
in the Viking area exceeds 300 f eet. 

The Ribstone Creek formation is wide ly exposed in~ 
northwest-trending belt in e':'.s t -c entra l Albert'.'.. . The southwest boundary 
of this nrirthvrest-trending belt passes through the mouth of Grizzly 
Bear Coulee in tp. 47, r ge . 5, and beyond t o the Two Hills area in tp •. 
54, r ge . 12, wher eas the northe'lst boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest to include an area 
slightly north of st. Paul des Metis and Vilna to tp •. 60, rge. 14. 
Within this belt water wellili a re conunon in the Ribstone Creek s ands, 
which a.re almost without exception W::1.ter-bearing in some part of the 
formation. The limits of the bel t to the northe~st determine the 
limits of water from this source, but to the southweet of the belt, 
as here outlined, wi:.ter may be obta ined in this fonnr.1.tion by drilling 
through ~he younger beds that over lie it . The Ribstone Creek sands 
are a prolific source of wat er in many places Gnd hence the distribution 
of this formation is of considerable economic importance. Where the 
formation consists of upper and lower sands with a centrc. l sha le zone 
only the sands a r e ~~ter-bearing, a lthough thin sand members may occur 
in the shale . Where the form?, tion is largely sand the distribution of 
water may be in any p~rt of the fonn~tion, a lthough the upper and 
lower sands a re perhap s the better aqumfiers. To the east of Alberta , 
along Ba ttte River and Big Coulee in Sa ska tchewan, the Rib stone Creek 
sands are marine. Marine condi t i 0ns apparently become more prevalent 
to the southeast and it is believed thc.t in this direction the sands 
are gradually replaced by marine shales . Thus a t some distance 
southeast of Battleford the Ribstone Creek fonnat ion loses its identity 
and its equivalents a re shales in a m'.:l.rine succesl3ion . 

Lea Park Formation 

The Lea Park formation is l a rgely '.:l. marine shrtle, and 
only in the upper 180 feEt is there any water , In the Dina a rea south 
of Lloydminster the upper beds of t he Lea P~rk consist of silty shales 
wbout llC feet t hick underla in by silty sand s 70 fe&t thick, Below 
these sand s a.re ma rine shales only, and these yield no fresh water 
either in ea.st-central Alberta or west-centr~l Sa skatchewan. The sand 
in the upper Lea Park formation is thus the lowest freshwater aquifer 
within a very large are'l . The extent of this sand in the Lea Park, 
particularly to the northeast , is not known, but as the strata in east
centn.l Alberta have a southwest inclination, progressively lower beds 
occur at the surface to the northea st, Thus .a.ta short distance beyond 
the northeast bounda ry of the Ribstone Creek fonn.a.tion, a s pr eviously 
outlined, the sand in the upper Lea Park r eaches t he surface, a nd 
repre sents the l ast bedrock ~.nquifer in tha t direction. Farther northeast 
water mul3t be obtained from gl a cia l or surf~ce deposits only, In 
Alberta. this area wi t hout fresh water in the bedrock i .ncludes the country 
north of North Sask:.tchewB.n River in the vicinity of Frog Lake and a 
:krgy area extending to and beyond Beaver River . In this a.res. , however, 
more l'resh water streams are p.reserrt tha.n farther south, ~nd bush la.~as 
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help to reti:dn the surface wB:;ters . The a. r ea no:.~theast of North 
Sa. ska.tchewan River in Saskatchewe.n is almost wholly within the 
Eea Park formation~ where ~~ter can be found only in surface deposits. 

WATER AN/\.LYSES 

Introduction 

Analyses wer e made of water samples collected from a large 
numb er of wells in west-cen t r al Saskatchewan . Their purpose was to 
de termine the chemical nhg.ra.cteristics of the waters from different 
geological horizonE, e.nd thereby assi'st' in ·mkmn.g correlo.ti.ons Of '·thei·.: . 
strat a. in w1

• ich the wsters occur . Al though this vip_s the ma in 
objective of the analyses , it wa.1!ra lso realized that a knowl edge of 
the mineral content of the water is of interest ~and value t o the 
consumer. The analyses were a ll made in the l aboratory of the Wa.ter 
Supply and Borings Section of the Geolo gica l Survey, Ottawa . 

Discus sion of Chemica l Det erminations 

The dissolved mineral constituents vary with the material 
encountered by the water in its migr ation t o the r eservoir bed. The 
minera l salts present a r e r efer red t o as the t ob .l dissolved solids, 
a nd t hey r epr esent the re~idue when the water is completely evaporated. 
This is e:irpressed ·quantitatively a s "parts per millicin", which 
refers to the proportion by weig.lit in l,000,000 parts of water. A 
salt when dissolved in water separat es into two chemica l units ca lled 
"ra.dieals", and these e. re expr essed as such in the chemica l ana lys es. 
In the one group is included the ml'tallic e lements of ca lcium (ca), 
magnesium (Mg ), and sodium (Na), and in the other group are the 
sulphate (S04), chloride (Cl), and carbonate (C"3} r ad ica ls. 

The ana lyses indice. te only the amounts of the previously 
mentioned r adica l s , thus neglecting any silica, a lumina. , potash, 
or iron that may be pr esent . I t will be noticed that i n most instances 
the total solids a r e a ccounted for by the sum t ota l of the radicals as 
shown by the allA.lyses . Actua lly, the r es idue when the water is 
complete ly evaporated still r eta ins some combined water of crysta llization, 
so tha t the figu:fes for the " tota l solids" ar e hi gher than the sum 
tota l of the r adica ls as .deter mined , TThese radicals a re also 
"calculated in assumed combinations" t o indicate the theoretical a.mounts 
of different salts pr e sent in the water . The same method was followed 
in ea.ch ana lysis, so t hat the table pr esent s o. c0ns istent record of 
the different compound s pr esent . 

Mineral Constituents Pr esent 

Calcium. Ca lcium (ca) in the water come s from mineral 
particles present in the surface deposits, the chief source being 
limestone , gypsum, and dolomite . Fos sil sheals provide a source of 
calcium, as do e s a lso the decomposition of i 9neous rocks. The common 
compounds of ca lcium a r e ·~op,,lcium carbonate (CaC03) and calcium 
sulphate (CaS 04 ). 

Magnesium. Me.gne.sium (Mg) is a. common constttuent of many 
igneous r ocks andt ther efo re , very prevalent in ground wa t er . Dolomite, 
a. carbonate of calcium and magnes ium, is a l so a source of the mineral. 
The sulphate of magnes i a (MgS04) combine s with water t o form "Epsom · 
sa lts" and r enders the water unwholesome if pr esent in l a rge a.mounts. 

Sodium, Sodium (Na) is derived from a. number of the import~nt 
rock-forming minera l s , so that sodium su~phate and carbonate a.re very 
common in ground 'Waters. Sodium sulphate (Na.2S04} combines with water 
to fonn "Glauber's sa lt" and excersive amounts Il1£l.kk} ·the water unsuitable 
for drizjking purposes, Sodium carbonate ~a2C03 ) or "black alkali"'" 
waters are mostly soft, the degree of softness depen~ ing upon the r a tio 
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of sodium carbonate to the calcium and magnesium sa lts. VTaters 
containing sodium carbonate in excess of 200 part s per million 
a. re unsuita ble f or irrigation purpo ses1 • Sodium sulphate is less 

"The extreme limit of sa.lts for irrigation is to.ken to be 70 parts 
per 100,000 , but plants will not to l erate more than 10 to 20 parts 
per 100 , 000 of black a l kn. li (a l kaline carbon,'l.tes and bicarbonates)" 
Frank Dixey in 11 A Prn.ctical fundbook of We. ter Supply'', Thos . Murby 
& c 0 • , 19 31, p • 2 54 • 

harmful . 

Sulphates. The sulphate (so4 ) salts referred t o _in these 
analyses a r e calcium sulphate (ea.S04), magnesium sulphate \Mg~~4) , 
and sodium sulphate (Na2S04 ). 

Chloride. Chlorine (C l) is with a few exceptions , expressed 
as sodium chlorid e (NaC l), t~t is, common tabl e s~lt. It is found 
in al l of the an: .... ly ses , most of the wa t ers containing less than 200 
parts per million, but some as much as 2 1 000 or 3 , COO parts . These 
waters have a bra ckish taste . 

Alkalinity . The a lkalinity determined in these vro.ter 
analyses is based on the assumption that the only salts pr esent in 
the samples that vrill neutralize a cids a. re carboI19.tes , and that , 
consequent ly, the degree of e. l ko. linity is proportiona l to the '.)JD.Ount 
of the carbonate r ad i ca l (C03 ) present . 

Hardness . The hardness of ~nter is the tota l hardness , and 
has been determined by the amount of a st~nda.rd soap solution ~?quired 
to form e.. l ather that will stand up (persist) for 2 minutes . R'lrtlru;.as 
is of two kinds , t€'Illporary and permanent . Temporary. hnrdness is 
cause d by calcium and magnesium bicarbonates , which are soluble in 
water but a re pr ec ipitat~d as insoluble normal carbonates by boiling, 
a s sh own by the sca l e that forms in tee.kettles. Permn.nent ha rdness 
is caused by the pr esence of c~ lcium and magnesium sulphates , and is 
not removed by boiling . The tvvo forms of hardness -, a r e not distinguished 
in the water ana lyses . Water s gr ade from very soft

2
to very hard , and 

can be class ified a ccording to the following system : 

The 11 Exe.mi nation of Wo.teraand Yfater 8upplies11
, Tl-..resh & Beale , 

page -21, -1lfourth-Bd . 1933 • 

A vm.ter under 50 degrees (that is , parts per milli-On) of 
ha rdness ma y be said t o be very soft . 

A w,,ter with 50 to lCD d egr ees of hardness may be sa i d to be 
moderately soft. 

A water with 100 to 150 d egrees of h a rdness mny be said to be 
moderately hard . 

A water wi th more than 200 and less tha r. 300 degres s of hardness 
may be said to be hard ~. 

A water with more than 300 degrees of hardness may be said t o 
be very hard .. 

Har d waters a r e u sually high in calcium carb rma te , Almo st 
all of the waters f rom the glacial dri f t a r e of this type , especially 
those Dht associated with se.nd. and gr ave l deposits that come clo se to 
the surface . 
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In soft water the ca lcium Cf.l rbonate h9. s been replaced by 
sodium ca.rbonnte, due to n~tura l r eagents pr esent in the sand and 
cla.ys. Bentoni te a nd gl auconi te r:-.re two such r en.gents lmown to be 
present. Montmorillinite , 01.e of the clo.y-forming minerals , has the 
same property of softening wi:i.ter , ~wing t o the absorbed sodium tha.t 
is ava ilable for chemica l r e~ ction • 

Piper, A. M, 11 Ground 1.1\Ta t cr in Southwestern Pennsylvania", 
Penn, Geol. Surv., 4th sr.rios , 

If surface "1l!lter rea che s the lower srmds by percol nt ing 
through the higher beds it may be hi e;hly cha rged ~iri th cnlcium BRlts 
before r eaching the bedroc~ formations cont~ining bentonite or 
glauconite. The c ompletenecs of the exch~nge of c~loium carbonate 
for sodium carbonA.te will, ther efore, depend upon the length of t :irne 
the.~ t he ~~ter is in contRct wi t h the soften~ng reagent , and a lso 
upon -Jhe mn.ount of this me.terhl pres ent. The r !'.l.te of movement of 
undergr,ounrl.rwater will, consequonnlyy, be a f a ctor in determining the 
extent of the r eaction. 

The amount of iron pr esent in the water -wn.s not determined, 
owing to the possibilities of contruni nation from the iron ca sings in 
the wells. Iron is pr esent in most wc.ters , but the amount mn.y be 
small, Upon exposure to a ir La r ed prec i pitate forms , the water b ecomes 
acid, and, hence, has a corrosive action . ·when i r on is pr esent in 
l a r ge amounts the wnt er ha.s an i nky taste. 

'NA TER ANALYSES I N REL\ TH N Tf"_, GEOLOGY 

Glacial Drift 

The quality of the wat er f rom gl a cia l dr i f t depends l ar ge ly 
on the natur e of the deposit fror.i. which it comes and on the riepth of 
the aquifer below the surfa ce. Glacia l depos its w~y be divided roughly 
into three types. 

(1). Sand and gr9.ve l beds th9. t form the surface deposit, such 
as outwn. Eh materi '.'. l and gl acial l ake sands. 

(2) . :Buried outvva.sh and interglacial depo r i ts between two tille 
of boulder clay. 

(3). Pockets or lenses of sand anc gr a vel irregula rly distributed 
throu gh the till. 

Water fr om surface samd' d~posits i s normally lhow in dissolved 
salts, the tot'.1 1 being gener8. lly les s th:m 1, 000 parts per million. 
\l'llie re large amounts of limestone occur in the gl acia l s9nd and grave l 
beds a characteristic constituent of the gl a cia l water is ca lcium 
carbonate , the amount pr esent varying f rom .300 to 700 parts per million. 

Wa t er f rom buried outwash depo s its conta ins more dissolved 
sa lts than the surfa ce sands, as the water in order t o r each them hg,s 
to percolat e through overlying" t ill. Ra. in water conmins ca rbonic acid, 
which 1rots as a. solvent a.nd dissolves a gr eat des. l of ca lcium, magnesium , 
and sodium from the rock-forming miner a ls. Sulphate sa lts are commonly 
present, though their pro portions vary gr eat ly in t he different water s . 
The shales th'.lt a r e incorporated in t he drift are high in calcium sulphate , 
so tha t the amount of shale pre rnnt will modify the quality of the ,,rater . 
The oxidized upper part of the drift cont<lins less sulphe.te than t he 
deeper, le ss oxidized boulder clay. The chara ct~r of the water in the 
buried outwash depo si ts will, therefore , depend . l a r ge l y on the 
oompoettion and amount of til l that overlies it . 
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Wa. ter from irre gular ly distributed sa nd a. nd gr o.. vel beds 
will vary in it s content of dissolved sa.lts d epend ing upon the 
character of t h e ma t er i a l surrounding the r eservoir beds. As the 
"Water in this type of deposit does not flow to n.ny marked extent, 
it is a pt to be more highly impregna t ed with s oluble sa lts tha n where 
the underground movement is more r apid. Soft wn.tor in the drift is 
mostly confined to shall ow wells in sa.nds lovv in calcium ca rborn.te. 
Vfo.ters from glaci~ l l o.kt·r clays a r e somet imes high in soluble salts: 

The sample from a we ll in glacial lake clay on N .w •. -} Eec .. 27, tp. 
42, rge. 17, hqs 11 1 040 parts per million of s oluble salts, largely' 
I!ID.gnesium sulpha>te c.nd sodium sulph':l.too The so.mp l e from SE . {- sec. 
13, tp. 42 , rge , 16? which is believed t o come fr om glacial lake 
silts, h'1.s a. very different compo s i t iono The t ota. 1 solids in it 
are only 440 p..'1.rts per million, of ·.vhich 250 a r e C'llcium carborote. 
The grea t difference in these v-~ters i s due t o the high s oluble salt 
content thut is asE ocia.ted wi th t h e lake clo..ys but abs ent in the 
silts . Average drift wt:l.ter contet ins between 1 1 000 '.:l.nd 31 000 parts 
per million of dissolved minerfl.l sn. lts. 

Beo.rpaw Formation 

The Bearpo.w formo. tion consists of dark m0.rine shales o.nd 
beds of green so.nd. Wat er from these sc.nds. h !:'. S a t oto. l solid count 
ranging from 300 t o 1,600 parts per million and a ha rdness of more 
tha n 300 d egrees . Ca lcium cn. rborJD.t e is very marked in all SDll1pl es , 
due , perhaps, t o the proximity of the water sands t o the glacial 
drift. Sodium sulphate i s the chief s a. l~ present, followed by 
ca lcium carbonate , magnesium sulphate , magnes ium carbonate, and 
sodium chloride in decreasing wnount-aQ These waters a.re distinguished 
from the overlying drift waters by b e ing r e lat.ively low in t otal 
dissolved solids , and in containing no calciurri sulphate and only 
moderate amounts of s odium sulphate , magnes ium sulphate , and magnesium 
carbonate o 

Pale Beds 

Pa.le Beds underlie the Bearpaw formation . Total solids in 
waters from these beds var y from 700 t o 1,300 par ts per million . The 
water is, in most instances: soft , as it cont1l ins sodium carbonate in 
excess of calcium and magnesium carbonates , bu t ,.a1.en mi xed wi t h surface 
water high in ca lcium carbonate, it vrill become hard . The hi gh 
concentration of sodiu;n sa l ts , especially sod ium carbonate , in 
contras t with the calcium and magnesium salts distinguisheE this water 
from that in Bearpaw sands. The Pa l e'.Deds include much bentonite , and 
it is this minere.l that a cts · as a water soften e r wi t hin the formation. 
The following analyses a r e typical of water s from the Pale Beds : 

SE . se.c . • -~~~' NE . sec . 3 .8.'i.~ .• __ ..... 8.€1? .• __ 7., SE • s ec •• 21 

Salts tpe 38 , r ge . 21 tp . 39, r ge . 25 , t p . 37 , r ge . 24, tp. 38,r ge . 23 

73 18 53 35 

52 14 45 38 

297 G79 464 562 

297 158 266 437 



- 13 -

Na.Cl 31 45 130 

Tota l solids 760 1,020 940 1,260 

Hardnes s 100 20 30 75 

Vn.riega t ed Beds 

In Senhc Run .l ~fiu."'1.i cipali ty, Saskatchewan, a r e a number of wells 
thet have ·water very simi lar in character to th<:>.t f ound in the Bea rpo.w 
formation. These wells tap an horizon that corr esponds with the Vari egated 
Beds in Albert a , a l though they hS?,ve not been sepnr nted f rom the Po. le Beds . 
They Qre l es s bentonitic th~n the Pa le~Beds and darker in colour. The 
water i s ha rd and haf' a low disso l ved solid content . The three analyses 
gi ven below show a gr eat denl of similarity and suggest ~ common horizon . 

:ml\[ . sec. 21, 11W . sec . 3, SE ~ sec. 28 , 
Salts j t p . 41,rge . 26 tp . 41,r ge . 28 tp . 40 ,r ge . 28 

C8.C03 250 3C5 125 

CaS04 

MgC 03 1109 80 155 

'.i1gS04 149 1C1 69 

---
Na 2co3 

.... 

Na2so4 98 132 386 

NaC 1 12 12 18 

~--

Tote. l :rrs olid s ! 640 640 780 

Hardness 600 600 500 

Ri b stone Creek Forrne.tion 

Chemical ana lyses of w?-ter f rom +ne Ribstone Creek form"'.t ion vary 
more tha n in the Pale Beds , the ~ear. on b e ing that at severa l differ ent 
horizons the s edb.ents show c ,1 nsiderab l e later.'\ l va r iat ion. Th3 f onnation 
i n clude s both marine and non- marine b eds , thin coa l seams being pr esent in 
the basal p'.lrt of the fonna~ion a round Payn.ton, whereas south of Lashburn, 
on Battle River, marine f o ss i ls wer e found in strato. con:sider Pd to be at 
q_pproximate ly the so.me hori zon . The water analyses show s imila rit i es ~~thin 
l:imi ted '.l r eas , · but long distance correla.tions ce.nnot be made safely except 
for the saline waters ths. t occur in the flowing wells a t Vera , Muddy Lake, 
and a t the south end of Tr '-lmpi ng Lake . Lna l yses of these wail ers a. r e given 
in the f ollowing tab~o: 

Salts tp .,41 ,r ge 61 tp . 4 l~r ge ~!- tp . 41, r ge . ; tp . 41,rge ·.tp.38, r ge •1 tp.35 .-
24 24 , !\ 24 , i 24 , 22 , l r ge , 2J; 

; SE : sec . 25 , \SE .. sec .22~ i NE ,.sec .36 , j SW . sec .7 I SE . sec . 30:-rsw. seclO , 

CaC03 73 I 73 73 198 108 I 
9) - - - -

CaS04 ... I - - ..., m- i ~ 

-· i -
I I MgC03 38 38 38 52 69 52 

-
' 

-

MgS04 - i - - - I - ! -1 i 
' 
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Na.2C 03 129 119 129 11 106 1Z5 

N!l.2SO::: 55 55 61 61 49 43 

NaCl 2 , 929 3,036 2 , 690 2 , 863 3 , 531 3 , 861 

Total solids 3,840J 3 , 460 3 ,120 3,200 3, 86(1. 4 , 460 

Hardness 135 90 110 100 130 13') 

The simil!l.rity in these anlayses suggests Q comm.on source bed. 
The distance betvrnen the Tramping I.e.ke we ll ?..nd the Vera wells i s about 
40 miles. This water , which is thought to come from the basal sand of 
the Rib stone Cre ek fonne, ti on , is not typical of W'.l ter from the sruno 
strat igraphical horizon i n the vicinity of Battle River , one reason being, 
possibly, th~t at Battle River the stream bas cut through the Ribstone 
Creek formation exposing the sand members along its banks . This may 
c!'rnse !l. more r apid movement of t:he under ground ,-.1a. ter in this a.rea than 
f a rther south , ':l.nd it is known that the rg.te of flow i s a controlling 
factor that g<'verns the change of calcium ca rbom.te t o sodium CF1. rbonate 
when the softening r eagents of bentonite or glauconite a.re present in the 
sand . 

Some of the soft waters from the Ribstone Creek form!l.tion cannot 
be distinguished from those of the Pale ~eds, whPreas others a re ouite 
different. The follo>ving analyses illustra.tetsome of the different types 
of water from this formation : 

i 
. , 

Se . sec . Ind .Agent; SV1! . sec . NE . sec . :Se .sec. NE . sec . NVv . sec . 
11, tp . . Little 24 , tp. 36 , tp . '26 , tp. ' 36. tp . 22 . tp . 

I 46 , r ge . Pine I .R. 46 , r ge . 13 , r ge . :43 , rge. , 41, r ge , 42 . r ge . 
Sa l ts 28 21 18 rn 24 23 

Ca.C03 90 DO 4 10 73 35 73 12 5 

CaS04 

MgC0
3 07 59 16 n 38 31 38 97 

MgS 14 64 

Na2C "'3 217 392 283 592 129 196 

Na.2S04 1 644 777 2 , 518 225 522 61 11, 541 

NaCl 249 63 76 12 83 2,690 71 

Tota l solids;2,220 1, 340 3, 000 ! 620 
! 

l , 2GO . 3,120 :1 , 900 

Hardness 28J 160 750 I no 35 110 600 

The above chemica l analyses show such a wide range in the 
dissolved salts present in the different waters in the Ribstone Oreek 
formation that they cannot be used for correlat ion purposes over a large 
art"a . 

Conclusions 

(1) In most instances water from glaci~l drift is ouite 
different from water from bedrock. 

(2) Some of the bedrock Jii:orizons ca rry waters thn.t show definite 
chemica l characteristics. 

(3) Most waters from gl acia l till carry tota l solids ambunting 
to between 1, 000 andn5 , 00 C' p'lrts per million.-
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(4) Bedrock waters a re commonly low· in dissolvod salts . 
Exceptions to this a re to be found in w'3..ter from the Ribstone Creek 
formation . 

(5) Water from the Beo.rpaw formation is ha.rd . An A.vera.ge 
of ten wells ga.ve a total solid content of 1, 100 parts per million . 

(6) Water from the Va.ri ega. te d Beds resembles that from the 
~ea.rpaw formation. 

(7) Waters from the Pale Beds is most ly soft. An average 
of ten wells gave a. total solid of 1~000 pRrts per million . 

(8) All soft waters conta in sodium carbonate (Naze o3 ) , which 
is present in water from the Pale Beds and Ribstone Creek .formations 
but absent from t h e D~arpa.w formation a.nd V~riegated Beds. 
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P.UR.'•L MUNICIPi\.LITY CF W RTH ~T,~ .R, Nr. 531, S,\.SKATCEK.',:',JJ 

The north-south dr?..ina.ge p'lttern is e.n outste.ndin1"5 
topogra.phicc.l feature of this municipality. Engli~hmr.1.n River on the ea.st 
a.nd Monnery River on the west are the 11:1.rgeBt of these streo.mi:. Between 
them a.re several s:m.a.ller vn.llcyi:: in the northnrn part of thf• rnunicip0 lity. 
Small stree.ms meander thrnugh the so df:eply orodod vnlleys, which were 
formed and cut to their pr a sent level by i.vntor from the melting continentr:, l 
ice-sheet, Thtt; large gue.nti ties of ;vater that f.lowA.d southerly a.cross 
the e.rea modified the top0gre.phy from that of a com?-".ro.tively flt:1.t plain 
sloping gently to the south into one with docp vn lleys a.n.d numerous smo.11 
g,ulliee. Most of the lakes in the o.re~ s. re small and are of glg_ofal origin. 

Geology 

So far as C'l.n be determined Lo'.\ Park shales underlie the 
surfA.ce deposits, although there R.re no exposures of the strata in the 
~unicipality. Several outcrops occur along Glenbor,ie Creek in sec. 32, 
tp. 52, rge . 24, e.t !:l.n elevation of 1,830 feet. The eurf~ ~.., rises to the 
north, and a ln.rge pa.rt of the municip!'l.lity he.s n.n elevation greo.ter th~ n 
2,100 feet. This may be due, in part, to a.n increP..sed thiclmess of drift 
in that direction, but it is also possible th~t higher beds strati grnphic~)l ir 

may be present on the higher land , though the only supporting evidence is 
that of SJn['.11 frag'Jllents of sandstone, resembling that from the Ribstone 
Creek formo.tion, a.long the banks of Nonnery River. AB no outcrops were 
found it appears th~t the river chc.nnel has not cut throu~h the gl~cial 
me. terial into bedrock, and thn. t sandstone frRgments may have been distributed 
by glacial agencies. On the o.ssumption the. t the crumnel of Monnery River 
has not cut into bedrock, the thiclmess of the drift must be greater than 
150 feet. 

Wa.ter Supply 

The surface deposit of glacial material ie :important because 
it cont~ins the aquifers that supply the municip~lity with water. It varies 
considers.bly in composition as it was inrtly reworked by streams frC1I11 the 
retrenting oontinont~l glacier. These streams and flood waters left deposits 
of sand and gravel, wAny of which were sub sequently covered with boulder till . 
The ghcial streams that eroded the present drain?.f;e chn.nnels left large 
deposits of sand on the lower land in tp. ~3, rge . 24, from which wntor is 
~~sily obtained. The drift is believed to increase in thicknes s northward, 
but its content of snnd and gravel m~y dcer~~ne in the same direction, as 
the drift has not been subjected to the so.me degree of sorting there as 
farther south , 

:. s it is improbable th.q,t bedrock sand underlies the drift, 
the possibilities of obtaining ~~ter below the surface deposits a.re not good. 

Township 53, Range 22. Englishm..'\n River Vn.lley shows o. m..'l. r ked 
chan&e in chn.racter in section 14 of this township. To the aouth the valley 
is broad and has the appe~rance of an old channel, whereas to the north the 
river is entrenched in a narrower, deeper valley, eroded into the glacia l 
drift, which forms a thick surface deposit. Cn the high l a n<l adjoining the 
valley wells have been dug to depths of more than 100 feet without penetrqting 
the drift. The lovrest o.quifer, ~tan elevation of l,~93 feet, is glacial 
gravel. It is locrn.te '.l, however, in a valley th.P..t may be of pre-gla.oie.l o.2:e, 
and thus the bedrock me.y be much higher to the weEt. The large ridge that 
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parallels the river to the west is composed almost entirely of boulder 
clay with scatterer'J. pockets and lenses of sand and gra.vol. .Most of the 
aouifers penetrated by wells on this ridge have elevations ranging 
between 2,025 and 2,005 feet nnd may derive their water from several 
sands. On NW. sectior. 16 a well bored to a depth of 106 feet yields a 
good supply of water in gravel a.t a.n elevation of 1,931 feet, much lower 
than at any other well in the immediate vicinity. EveL if this gravel 
deposit is only a local pocket it at least indicateo that similar deposits 
may be encountered elsewhere in the lower part of the drift. Along 
Englishman River several large sand ann gravel deposits yield a good 
supply of water at compira. tively shallow depths. The alew.tions of these 
anuifers range from 1,917 feet on section 10 to 1,985 feet on section 26. 
Cn the higher land east of Englishman River conditions are helieved to be 
similar to those west of the river . 

Township 53, Range 23. The surface deposits of this 
township ha.ve been greatly modified by streams from the retreating ice-~~ss 
th.at a. t one time covered the region. These Wl3. ter s eroded the boulder ti 11 
from the higher land e.nd deposited sand nnd grA.vel on the lower plains. 
The course now occupied by Glenbogie Creek w~s the ma.in ch~nnel for a 
large stream that left n large sand !l.nd gri:i.vel deposit a.long its course. 
Thes~ beds of sorted material form the surface deposit of most of the 
western p!l.rt of the township. 11. similar draina~e channel, which carried 
a. large amount of water from the north into Englishman River, trends 
almost north and ~outh on the east side of the township. Between these 
two drainage chn.nnels boulder till forms a ridge of high l~nd. 

No outcrops of the underlying bedrock are exposed in the 
township but from regional informntion it is re'3. SOroble to expect tha t 
the ::..e:?. Pe.rk sha le underlies the drift. This is important, a.s, if true, 
the water supply is probably confiner) to the ghcfo.l material that overlies 
~he shale. Specific information regnrding the drilled wells a.t Pa.rP-dise 
Hill and Bolney is l a cking, so that no definite information on the character 
of the Lea Park formn.tion is ~vnilable althoubh it is thought to be composed 
entirely of she.le. 

The water supply is on the whole a.dequa te, and is obts.ined 
from wells ranging in depth from 12 to 42 feet. Sever~l springs occur 
a.long the stream channels e.t differP.nt elevations. C'n sections 19 e.nd 30 
the elova.tions of the springs A.re 1,870 o.nd 1, 890 feet respectively, 
whereas on section 24 the level of a l a rge spring is 2,020 fe et abovo sec.
level. Most of the wells on the sA.ndy plain have ~quifcre whose levels 
appro:x:ime. te those of the springs on sections 19 and 30. These surface 
deposits have a high porosity Rnd thus make excellent aquifers e.t shllllow 
depths. They are, however, irregularly distributed through the drift and 
can only be located by test drilling. In the higher land to the ea.st the 
water horizons have e. wide range of elevations in the boulder till, and 
several aauifers are present. Those in the upper p~rt of the drift are 
e.dequa.te for present requirements. Others no doubt occur at gre~ter 
derths but their maximum vertical r~~ge is unknown a ~ the thickness of the 
drift has not been determined. 

ToV1.rnship 53, Range 24. ;·J"onnery River, with its many sma.11 
tribut~rie e, is the chief topographic fe~ture in this township. It is 
evident from the size of the main vn.lley that great quantities of water 
flowed through this oha.nnel shortly after the continental ice-sheet had 
retreated to the north and water from the melting ice found its ¥ray into 
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the Saskatchewan through MOnnery River Valley. The large sand deposits 
around Perch Lake suggest that much of this water entered Monnery River 
from the northeast in sections 8 and 17. These waters left huge der~sits 
of sand that were subsequently eroded by Monnery River, r e sulting in 
rolling sand hills in th3 vicinity of Birch Le.ke. 

Exposures of Lea Park sh~ l e are found on Glenbogie Creek 
and in the railroad cuts on section 32 in the tc:mnship to the south! This 
shal~ is, thereforH, l;elieved to underlie the surface deposits of sand 
and boulder till. The depth to the shale naturally varies with the sur
face elevations, but e.s no wells have pemetrated the surface deposits 
only an estimate of its possib l e thickness can btJ me.de . In the sandy 
area e.nd low land along Monnery River the depth to thG shale is probably 
less than 50 feet, but on the highe r lann. to the north it increase s to 
mor\3 tht:.\!l 100 feet. The deepest well in the township was bored on NE. 
section 26 to a depth of 85 feet, where , so far n. s can be d etermined, 
it was in glacial material. No exposures of the bedrock strata. were 
discovered along the river hanks, but small fragments of sandstone re
sembling material from the Ritstone Croek formc,tion, which overlies the 
Lea Park shale, ware found on th0 surface. Because of a rumour that coal 
had been found along this river in the early 0ays a thorough search was 
made for evidence of this. The Ribstone Creek formation is known to carry 
thin coal seams near its base, anri for this rea son the ;1iscovery of co0. l 
fragments along thti river valley wouln iniUoate tho.t this formation is 
present on the highor lanrl to the north. Further , thu so.ni~ members of 
the Ribstone Creek associe..ted vv:i.th the coal a.re generally good aquifers. 
However, no definite proof was found to support the su oposition that 
coal is present. 

I\ibst of the water obtained in the sandy area is found at 
shallow depths during periods of normal rainfall, but a continuous 
drought af'fects the supply by lonering the wo.ter-t8.ble. This necessHates 
deepening the wells to the impervious layers of shale that underlie the 
sand and boulder till. 

On the hit;her land to the north w2.tur is not a.s re.o.dily 
obtain~d in the surfac0 deposit of h:i ulder till. Th0 wells there hE.i.ve P.. 

greater depth ra.n Ge , and thero does not appear to be any Ill8.rked uniformity 
in the levels of the water horizons. 

Township 54, Ranr;e 22. Tha 1)oul ·ier till th .. ,t forms the 
surface deposit in this township is fairly well drained by several 
streams flowing to the south in r ather deep broad valleys. These stream 
channels were eroded by the waters from the r etr eating continental ic6-
mass. The surfa ce is somewhnt rolling, ·::.nd ch::i.r.icteristic moraina.l hills 
occur in sections 5, 6, 7, and 8 a s well e.s 0lse-where in the tovmship. 

The thickn0ss of the surfa ce deposit of gl~cial drift is 
not definitely known as no wells hc.ve reached the un~erlying bedrock. 
The nee.rest exposure of bedrock is foun -1 on Glonbogie Cro C)k to the south
west, nnd is an impervious shale of the Lea :Park forll'.;.l.tion. The t?leva
tion of the top of ti1is shale is 1,830 feet. It is possible that hi gho::
beds stra.tigraphically may be prasent in this township a s the lQnd 
surface liss 200 to 300 feet nb ove the outcrop, but othorwis3 the 
deposit of glacial material may be tho only source of potable water in 
this area. A knowl0dge of tho ne. turo of this doposi t is, therefore, 
essentiul in understanding the occurrence of ground-water supplies •. 
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ExtcmsivG so.nd i.md grr..vel dr.:iposi ts are not common in this 
rl istrict. Such de::posits when buried 1..e't-ween two tills of boulder clay 
indicate a minor retroa.t of the ic0 followed by a. subsequent advance. 
Srna.11, local r etardations, on the other hruid, a.re corronon e.nd are rep
resented by 1mny cand ancl g;ravol deposits of limited size. 

In this township tha surfe.c0 deposit is a boulder ti 11 
containing buried sand and gravel beds, l •Jnses, an ' po<;ki;its. The water 
supply is obt~ined from these deposits, which are reached at various 
depths ranging between 10 to 72 feet, with most of them less than 30 feet 
below the surface. The fo.ct that a ll of the deeper wells obtain a 
good supply of water is proof of th~1 lare,;e, aggregate ciuanti ty of s~-..nd 
and gravel •1 istributecl through tht'l boul0er till. The uprer 30 feet 
contains much sort ::;d materi t'. l, estx-:cio. lly san~, 'but it cannot always 
be relied upon to yielr1 thG roquirt>d runount of water, •'1.na deeper 
digging, thereforE!, becomes ne cesso.ry. It is a.o ubtfu l if EJxtensive 
buried sand o.nd gravel deposits n.ro present, but nun10rous sm£tll deposits 
and pockets can be grouped togethor in definite horizons. 

ThEi upper horiro n yidds a good supply of wEl.ter in 
sections 7, 8, and 17, at olevo.tions 1jotwt1en 2,112 0.!lc1. 2,130 feet. All 
of the wel ls in these s 0ctiono are less than 30 feat deep. Tho l~vGst 
horiron reached is on soction 10 at a depth of 72 f eet, or an e l eve.tion 
of 2,029 feet, and other aquifers occur at lovels inte rmediate bt,tween 
these two horizons throuc;hout the township. Still lO"Ner horizons are 
undoubtedly presont, but as the thiclm.'.:l ss of ths drift is not knovm it 
can only be stuted in a f;en&ro.l way tht>..t water possibilities should 
be e<J.ually gooa to the ba se of the drift. 

Townshi t 54, Ranee 23. In this tovmship the surfa co 
d e posit of bouldor til is fa.irly w011 druinod by several sw;.11 par~lld 
drainage channels that carry th& run-off waters to thEJ south c.nd 
finally into Se.sko.tchewcm River. Tht:: se deep r r.vines were formed in 
ea~lier time by lnrge qua ntities of w~ter from tho molting of thu con
tinental gl0.cicr on its r e tred t o the north. Tho topogr~p hy is slight
ly rolling, with G. f Gw small morr,ino s n.t various plrJ. C(1S. 

Bedrock strnta a.r e GYe rywhor e covered by drift whose: 
thiclalGss is unknown bec~use no wells lw.ve b0cn ,~ug through it. On 
Glenbogie Creek, in sec. 32 , tp. 52, rti;e . 24, the elev!ltion of thc7 
shale surface is 1,830 feot. It is prob a.blo thnt this surface rises 
with the surfaco topography to the north and that hi gher beds str.:>.tig
raphically may be present tlwr.:. . The glo.cio. l drift is, however, 
believed t o thickE:n tovmrd s th0 north, c .. nd , therefor e , ~i. ccounts for 
part of the differunce in surfo. co 'J l 0va.tion in th~.t dire ction. 

The grouri.d-wc.t ,~ r supply is obto.ino d wholly from the 
glacial nrift . The wat(ff - b0aring scLnd o.nd gr e.vel deposits encountered 
in most of thE: wells lie a t El. d epth of l e ss th>:<..:n 20 feet, so that the 
upper }.'.JO.rt of th0 drift can be con s ide r ed to bo very porous . At several 
places water in sufficiont quf.l.llti tios hus not been obtn.inud in thd upper 
20 f ·aet but from depths of l e ss th,~n 45 feet. As there a r e no dry 
holes, it is evident tha t sund and gri:: .. vel bodi e s u.ro very gonerr.lly 
distributed to e.t le~ st this d epth o.nii. rrt..'l.y be •.7x:ru ctod to yield o. good 
supply of water . 

Lower a.quifors will undoubtedly b0 oncounterGd r.t grec.t0r 
depths within th..:. glacial duposit. The tob.l thiclmess of the drift 
is not known, but is 0 stimati~d to be mar!:: than 100 f uet. If shale 
occurs below the drift, wator possibilit ies in it aro poor, but if 

.. ·.:-,. 
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hi ,i:;her beds, represented by a sandstone, shoul·i be present the chances 
of encountering an extensive aquifer are good. 

Township 54, Range 24. The surface deposit of boulner 
cle.y left by thH continental ice-sheet in this township was reworked to 
some extent by the large quruitities of water from the me lting of the 
retreating continental glacier. Eonnery River Valley is believea to 
have been eroded at that tim.:;i., ann carried a large volume of water 
into the Saske.tchewan. The land adjoining this r1 ra.inage channel is a 
relatively flat ground-moraine deposit. The river hc.s entrench<.;'' it
self to depths of between 150 an · 20(1 feet, but no evin ence of the bod
rock formation underlying the drift was found ~long the stream or a long 
the banks. 

Several large springs issue from e. glacial so.nr1. on the 
ea.st bank of .Monnery River at what ap2ears to be e.bout tho same eleva
tion, at 1,,973 feet. It is possible that the springs indicate the top 
of an impervious bedrock stratum of shala, but no evidence is ave.ilable 
to support this possibility. Large ~locks of calcare ous tufa wera 
found along the bank, showing that the spring watars are high in lime. 

The Wdlls vary greatly in depth.and in the amount of 
water yielded, suggesting that the sand and gravel aquifers in th2 
drift are irregular in size and distribution. Their depths range from 
12 to 70 feet, and the deeper wells are reported to yield l es s than 
those nearer the surfaceJ indicating that the upper 40 feet of drift 
contains moro sa nd and gravel than th•.:: deeper pa.rts. Judging from 
tho largc:t number of wells that have aquifers with eL7::.i.tions between 
2,030 and 2,060 feet, it seems very r e~J. sonable to assUI!l3 a nea.rly con
tinuous water-bearing horizon across thfJ central part of the town-
ship on b oth sides of the river. Lower o.qui fe rs ce..n be expected in the 
drift, but so far have proved l es s productive than those a t shallo;<rar 
depths. The total thiclmess has been <:o sti:rmt ed to be more than 150 f eet , 
as no outcrops were found u.iong Monne ry ftiver. Prospects of water 
in the strata b e low the surf~ce till ~re not considered goon, no 
evidence having be0n ob'b:~ined to inc~icato the pr esence of a s::...n·-1 member 
in the formation . 

Township 55, Renge 22 . The grounr1-wn.ter conditions in t he 
southe rn part of this township r.i. r e very similn.r to those of the town
ship to the south. Wat er is obtained in the uppe r purt of the drift 
at somowhe.t higher e levations, the rise in the water-tab l e to thB north 
being due chiefly to a rise in the land surface in th~t dire ction . 
Tha thickness of the drift is be li0ved to increase tovve.rds the north 
e.s the surface become s more brokon nn·~ more.ina l in chE..r c..ctL=ir. 

Township 55, Re..n9e 23. .Almost o.11 of this township lfos 
within the bounda.:ci0s of thu for0st r e serve wheri.:: G'. study of tho wat "..l r 
r esources h.,;,s not been m::i.da. It is probo.bhi, how.:iver,, thr.t conditions 
aro similar to those in thf:: adjoinin.<; townships to tho south. 

Township 55,, Rn.nge 24.. The surfa ce deposit of i;l acial 
drift in this township has charactoristics of both s round mornin~ 8.nd 
rec e ssional moraines. The latter 2.r e sm...::.11, and extend along the Gn. st 
a.nd west sides of the townshi p with f a irly flat areas between th0m. No 
bedrock outcrops are expos 0d in ·chis township or in the i.Jplllf)dio.to 
vicinity, e.nd for this r eason it is difficult to determinu eithti r the 
thiclmt: ss of the surfo.c& d0po8i t or the charc.cter of the und0rlying 
bedrock . Loa Park nhc.1,1 out crops on Pipe stone Cr oek to th:a sout hwe st 
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and on Glenbogie Creek to the south, but too far distant to make 
further interpretations possible. From the nature of the surface deposit 
it would appear that the drift is more than 100 feet thick . 

\fifater is obtained from wells in the upper pert of the 
till. Thr3se wells range in depth from 10 to 35 feet and a fair supply 
of water is obtained from sand m1d Gre.vel bodies r.nri lenses that e.:re 
irregularly distributed throughout the upper part of the deposit. 
Deeper digging will without doubt reveal further such bodies that will 
yield a fair nnount of water . These aquifers arB of loco.l oxtent, nnd 
it is , tharefore , difficult to preclict the depth at which thc:;y will be 
found . 
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23. WELL RECORDS - Rural Municipality of... ...... NORTH STAR, No. ss1, SASKATCHE.lAN ........ . 

LOCATION 
TYPE 

WELL I I OF 
No. I v Sec , T R M WELL 

1 HEIGHT TO WHlCH I WATER WILL RISS I PRINCIPAL WAT~R-BEARING BED '1 TEMP. I 
DEPTH ALTITUDE I I CHARACTER OF 

I OF WELL I I I I 

Surface 1 

USE TO 
WHICH 
WATER 
IS PUT 

I la vc ou I Above ( +) I I OF WATER WATER !' 

I 
WELL I lcv~I . Below ( - ) I Elev. Depth 

1 

Elev. Geo!oitical Hori:ron I (in •F.) ' 

_1___ - - - -------·------ ---

i I 

___ ·• i_· l_PJ _ ge.1 _ _:_ _ 

SW 1 
NW I 5 
SE 5 
SE 7 

I i 53122 13 

NW 8 
NW 10 
SE 10 
NE 10 

1SE 15 
NW 16 
SE I 16 
SW 1 17 1 

INW 18 
NW 20 
NE I 20 
NE 21 1 

SE 22 I 
NE 23 · 
NW 24 1 
~: I ~~ I 
SE 127 
INW 127 
NE l 30 
SE 31 , 
NW I 31 , 
NE 32 I 

INE 36 I 

I I I 

11sE 1 I 53 23 3 
SW 2 
SE I 4 
SW I 4 

1SE 6 
1sw 8 

ISE I 8 
SE 113 
SE 14 
NW 16 
NE 19 
jSE 20 
SW 21 
s 24 
NW 24 
SW 26 I 
SE 27 , 
SW 28 I 

s 30 i 
S!! 32 
NE 33 
NE 36 

22 

35 I 2055 - 33 I 2022 35 
52 I 1959 26 ,. 1933 1 52 

dug 
" 

bored 
dug 

35 1936 15 1921 1 35 
75 2000 

dug 
" 
" 
" 
" 

bored 
" 
" 

dug 
" 

bored 
" 
" 
" 
" 
" 
" 

dug 
bored 

dug 

" 
" 
" 
" 

32 
10 
44 
56 
20 

106 
54 
65 
35 
30 
66 
50 
60 

9 
22 
30 
64 
60 
64 
40 
28 
18 
45 
30 

dug 18 
" 12 
" 12 
" 22 
" 14 
" 16 
" 42 
" 27 

:Sprfl ~g 
dug 29 

" 17 
Sprfng 

dug 00 
" 18 

bored 42 
dug 30 

Spr ng 
Spring 35 

" 20 
" 25 

bored I 30 

2075 
1927 
1993 
1998 
1958 
2037 
1947 
2088 
2120 
2095 
2081 
2058 
2031 
1986 
2006 
1997 
2049 
2062 
2001 
2118 
2121 
2069 
2122 
2092 

1916 
1920 
1920 
1915 
1895 
1885 
1920 
2020 
1960 
1925 
1870 
1911 
1906 
2020 
2020 
2060 
1956 
1950 
1890 
1956 
1966 
2051 
1940 

---

_ 28 I 2047
1 

32 
10 

- 42 1951 ! 44 
56 
20 

100 1937 106 

- 30 2090 
- 22 2073 
- 56 2025 
- 25 j 2033 

I 

- 16 1990 1 
- 16 1981 1 
- 30 2019 1 
- 25 2037

1 

- 44 2037 
- 30 1988 
- 20 2101 
- 16 2053 
- 41 2081 

T 

54 
55 
35 
3) 

66 
50 
60 

9 
22 
30 
64 
60 
64 
40 
28 
18 
45 
30 

- 16 1900 1 18 
- io uno 12 
- 10 1910 12 
- 10 1G05 22 
- 12 1883 14 
- 14 I 1871 16 
- 35 I 1885 42 
- 24 I 1996 27 
- 20 1940 1 40 
- 18 1907 j 23 

- 25 
- 12 

- 25 
- 15 
- 34 
- 24 

- 18 
- 20 
- 28 

1886 
1894 

1

1995 
2045 
1922 
1926 

29 
17 

30 
18 
42 
30 

I 35 
1 1948 ! 20 
I 2031 1 25 

1912 30 

2020 i 
1907 
1901 

2043 
1917 
1949 
1942 
1938 
1931 
1893 
2033 
2085 
2065 
2015 
2008 
1971 
19?7 
1984 I 

1967 
1985 
2002 
201? 
2078 
2093 
2051 
2077 
2062 

1898 
1908 
1908 
1893 
1881 
1869 
1878 
1993 
1920 
1903 
1870 
1882 
1889 

1990 
2042 
1914 
1920 
1890 
1921 
U~46 
2026 
1910 

Glac 1al 
" 
" 
" 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Glacial 
" 
" .. 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

hard 
" 
" 

hard 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

hard 
sort 
hard .. 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

D.S. 
D.S. 
D.S. 
D.S. 

D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D. s. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.~. 
D. S. 
D.S. 
D. S. 
D.S. 
D.S. 
D.S. 
D. S. 
D.S. 
D. s. 
D.S. 

D.S. 
D. s. 
D.S. 
D.S. 
D.S. 
D.S. 
D. S. 
D.S. 
D.S. 
D.S. 
D.D. 
D.S. 
D.S. 
D.S. 
D. 
D.S. 
D. s. 
D.S. 

D.S. 
D.S. 
D.S. 

YIELD AND REMARKS 

I 

'

Good supply in gravel 
Good supply in sand 
Good sunply in sand 
Dry hole. Well beside lake 9' deep 

elevation 1913. 
Limited supply in sand 
Good supply in gravel 
Good supply in gravel 
Good sUJply in sand and gravel 
Limi tea supply 
Good supply in gravel 
Seepage supply in blue clay 
Good supply in sand 
Good supply in gravel and sand 
Good supply in gravel 
Good supply in sand. Dryhole 97 feet 
Good supply in fine sm d 
Li:nited supply 
Good supply in gravel 
Good supply in sand 
Good supply. 
Good supply 
Good supply in sand 
Good supply 
Limited supply in sand 
Good supply 
Limited supply 
Limited supply in sand 
Limited supply in sand 

Good supply in sand 
Good supply in gravel 
Limited supply 
Good supply in silt 
Good supply in gravel 
Good supply in fine sand 
Good supply in sand 
Limited supply 
Good supply in sand 
Continuous flow 
Good supply in fine sand 
Good supply in fine sand 
Good supply in r ine sand 
Good supply 
Limited supply in sand 
Good sup~ly in sand 
Limited supply in sand 
Goot •UJ>~ly in sand 
Co tinuous 1'low 
Good supply in sand 
Good supply in sand and gravel 
Limited supply in sand 
Good sunply in r ine sand 

NOTE - All depths, altitudes, hei&hts and elevations 
&iven above are in feet. 

(D) Domeltic; (S) Stock; (I) lrription; (M.) Municipality; (N) ?Jot UMd. 
(~) Sample taken for analysis. 



24 WELL RECORDS- Rural Municipality of. ... BORTH STAR No. 551 

WELL 
No. 

l : HJtIOHT TO WHIC H PRINCIPAL WATER-BEARING BED 
, WATER WILL Risa j 

TYPE J DEPTH 1 A LTITUDE -..,- , ---:-,----- -----

1 I
I I OF WELL . I 

OF l I i a!Y.>ve , .,. ' Above ( +) I I 
l L I T R M WELL WELL I l~vel , Below ( - ) 'i Elev Depth 

1

, Elev. Gco'ogical Horizon ,,,, Sec. p . ee. er. 

LOCATION 

CHARACTER 
OF WATER 

I 
• TEMP. II 

! OP 
JwATER I 
I (in °F .} I 
I 

USE TO 
WHICH 
WATER 
IS PUT I I ___ l ______ ; Surfac~- __ ' _____ ! ______ _ 

·----- -- ---
1 -NW~ - 2-,-53

1 

~-.

1
-3 -

1

- dug 

1 

• 1847 1 1 , " , m~ · 
! ~I ~ ! : ' !g! ~;~g I - 18 i l782 ; ig i~gg 
5 sw, 12 I I I " I 14 1 1839 - 10 ' 1829 14 1825 

! : 1 u I : : H 1 m~ 1 _ 12 2028 1 H ~m i 
11 NW, 20 I , I I sp;"i~g lj 1035 \. I 1 

10 I NW l 21 I I I 1830 '11 

11 sE: 24 1 !' 

1 
1859 

12 NEl 2f5 ' dug 20 1932 - 19 
13 NE 26 bored 85 2033 - 82 

1913 
1951 
1791 14 SE, 28 I dug 20 1808 - 17 

15 sw , 30
1

. I : 
1 

2
8
0 ! 2050 - 15 203r. 

16 NW . 30 2012 
NE 31 I " 70 2008 - 67 2001 

17 SW 32 " 46 1990 -44 1946 
18 SE 1

32 " 14 1920 I 

20 1912 
85 1948 
20 1788 
20 2030 
8 2004 

70 1998 
46 1944 
14 1906 

19 l sw
1
34 Spri~g l913 I 

20 NE , 35 dug 50 1997 I 50 1947 
21 NEl 36 " 35 2017 - 25 1992 35 1982 

Glacial 
" 
" .. 
" 
" 
" 
" 
" 
" .. 
" 
" 
" 
" .. 
" 
" 
" 
" 
" 
" 

hard 
" 
" 
" 
" 
" 
" 

sott 
hard 
soft 
" 

hard 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

i 
I I 

I 

1 ,. ~I 2 1 54.!22 j3 I dug 65 2110 ~~~~~~6-5~2-0_4_5~~~Gl_a_o_1_a_l~~i~~~-r-t~~ 
2 SE 3 I ' " 27 2067 - 21 2046 27 2040 " hard 
3 SW j ' ~ I ! " 30 2081 - 25 2056 30 2051 " 
4 NE! 4 I 1' " 14 204i9 14 2035 " 
5 NE 5 I I " 61 2121 - 31 2090 61 2060 " 
6 I NE : l5 I " 13 2072 13 2059 " 
7 l NW 6 I " 20 2067 - 15 2052 20 2047 " 
8 SE 1 7 I " 26 2138 - 25 2113 26 2112 " 
9 swl 8 

1 
" 15 2139 - 12 2127 15 2124 " 

10 SW 91 I " 38 2136 :38 2098 " 
11 NE j lO 1

1 

I " 72 · 2101 - 69 2032 72 2029 " 
12 I NE 1 13 I i " I 22 2083 22 2061 " 
13 I sw1 17 1 " 27 2142 27 2115 " 
14 I NW117 I I " 24i 2153 - 21 2132 24 2129 " 
15 I SE1l l7 " 30 2142 - 24 2118 30 2111 " 
16 SW 19 I " 15 2088 15 2073 " 
17 SW 20 I " 47 2134 - 45 2089 47 2087 " 
18 SW 21 " 35 2154 35 2119 " 
19 NW 25 I " 16 2066 16 2050 - " 
20 SW 25 1

1 

" 33 2085 33 2052 " 
21 SW 27 " 63 2128 63 2065 " 
22 NE 28 ,1 " 15 214:5 15 2128 " 
23 SE 30 1 " 12 214.8 - 9 2139 12 2136 • 
24i NW 31 " 10 ! 2106 - 4 2102 10 2096 " 
25 SW 32 " 27 2149 27 2122 " 
26 NE 33 " 12 2170 12 2158 " 
27 NW 34i " 32 2153 32 2121 " 

I 
I 

" 
" 
" 
" 
" 
" 
" 
" 
" 

soft 
hard 
" 
" 
" 
" 

sott 
hard 
" 
" 
" 
" 

sott 
hard 
soft 
" 

D.S. 
D. S. 
D.S. 
D.S. 
D.S. 
D. S. 
D.S. 
D.S. 
D.S. 
D. s. 
D.S. 
D.S. 
D.S. 
D.S. 
D. s. 
D. S. 
D.S. 
D. S . 
D. S . 
D.S. 
D. S . 
D .S • 

D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D. S . 
D. 
D. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S • 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 

YIELD AND REMARKS 

Good SUDply in gravel 
Good supply 
Limited sunply in sand 
Good supply in sand 
Good suoply in sand 
Limited suppl y in sand 
Good supply in gravel 
Good supply 
Good supply 
Good supply 
Good supply 
Limited supply. S!J,lng at 1862 feet 
Limited supply 
Good supply in fine sand 
Good supply 
Good supply in sand 
Sufficient supply 
Limitec supply in sa~d 
Good supply in sand 
Good supply 
Limited supply in sand 
Good supply in sand 

Good supply in sand 
Good supply in clay 
Good supply in sand 
Good supply in sand 
Good supply in sand and gravel 
Good supply in sand 
Sufficient. Similar well for s1o ck 
Limited supply in clay 
Good supply in sand 
Good supply in clay 
Good supply in sand 
Good supply in sand 
Limited supply in sand 
Good supply in sand 
Good supply in sand 
Good sup ply in sand 
Good supply in sand 
Good supply in sand 
Good supply in fine sand 
Good supply in sand 
Good supply in sand 
Good supply in sand 
Good supply in sand 
Good supply in gravel 
Limited supply 
Good supply in sand 
Good supply in clay 

NO'r&- All deptha, altitude9, hei&hts and elevatiooa 
liven above arc in feet. 

(0) Domatic; (8) Stock; (I) Irriptioo; (M) Muoici5*ity; (N) Not Ulld. 
(I} &amp&. taken foe aDa1ylla. 



WELL 
No. 

LOCATION 
TYPE 

OF 
WELL 

WELL RECORDS -Rural Municipality of . NORTH STAR No. 5~ 

-· -
I I HEIGHT TO WHI C H PRINCIPAL WATER -BEARING BED 

I . WATER WILL RISE 1 

DEPTH ALTIT UDE ;. ·- - ----'- --- ~ ·-- -- ---- -: CHARACTER 
OF ' WEL L I I I 

II T~~P., 
YIELD AND REMARKS 

I 14 
__ I 

Sec:. T p R ge. M er 

I I I __ _ I toov• .,.. Above +) I 
1
1 OF WATER 

WELL i. .. 1 Below - ) · Elev. Depth I Elev G eo~ogical H o rizon 
; Su rface ' 

1 
I 

I --1;- 2033 1-:-12 -
1

,·-2021 ' -- 1~ -, 2017 ,--;-lacial--·-!---·- he.rd 

,WATER I I (in ' F. ) ; 

USE T O 
WHY CH 
WATER 
IS PUT 

1 ,SE 
2 lsw 
3 NE 
4 SW 
5 SE 
6 S'i 
7 SE 
8 :N?I 
9 NE 
10 SE 
11 NW 
12 :SE 
13 :sw 
14 NW 

1 ' 54 23 ' 3 

I 

15 1SW 
16 INE 
17 NW 
18 

1
NE 

19 SE 
20 1NE 
21 !sw 
22 INW 
23 iSfi 
!4 ·sw 
25 SE 
26 NE 
27 NW 
28 SE 
29 SW 
30 SW 

I 

1 
1 
2 
4 
5 
5 
6 
9 

10 
10 
12 
13 I 
14 I 

15 1 
. 15 
16 I 
17 ; 
18 I 

20 : 
21 : 

22 1 23 
' 24 
25 : 
26 1 
27 
28 
34 

136 

l INW 2 
2 SE ' 3 
3

1
sw 4 

4 1NW 4 
5 IS1f 5 
6 SE 6 
7 SE 7 
8 1NE I e ,. 
9 SE , 12 

10 iNE 13 
11 NE 15 
12 ,NW 116 I 

13 ISE 18 
14 .NW 119 
15 SW 21 
16 INW 23 
17 NE 24 
18 SE I I 25 . 
19 NE 26 
20 SE 26 I 
21 ·

1

sw j 28 
I 

54 24 3 

dug 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

bored ! 

d~g I 
" 
" 
" 
" 
" 
" 

10 2044 I - ? 2037 ' 10 2034 ' " I " 
25 2075 I - 23 I 2052 25 I 2050 ! " i " 
18 1942 I I ! 18 !1924 1 " " 

9 1977 5 I 1972 9 1968 " " 
20 1974 - 16 I 1958 20 ,1954 I " " 
l? 1978 I - 15 11963 ; 17 11961 l " n 

35 2069 I 32 I 2037 35 j2034 : " " 
18 I 2020 - 16 2004 18 2002 1: " fl 

18 2031 ' 11 2020 ' 18 2013 " " 
7 1993 I 7 1986 pt " 

12 2068 - 8 2060 12 2056 I " " 
12 2088 9 2079 12 2076 " " 
14 2107 !' - 11 2096 14 2093 " " 
12 2045 12 2033 " " 
27 2099 I - 21 I 2078 27 2072 " " 
12 2076 ~ - 9 2067 11 12 2004 tf " 

i~ ~g~~ I - l~ I ~g~~ i~ 1 ~~~ : : 
44 2145 - 40 ! 2105 1 44 12101 " " 
10 2003 ' 6 I 2077 1 10 12073 " " 
40 2132 3? 12095 1 40 12092 " " 

7 2115 7 ;2108 " " 
30 2088 30 2058 " " 
35 2141 32 2109 35 2106 " " 
12 2125 1' 12 2113 " " 
20 2141 20 2121 " " 
io 2010 I 1 j 2063 , lo 2oeo " " 
16 2150 I - 12 2138 ! 16 2134 " " 

6 2128 I 1 I 6 ;2122 " " 

dug 55 2041 ~ i 55 1986 Glao ial sort 
1967 I '1 1967 " hard Sprlng 

dug 12 
14 
13 
30 
16 
?O 
40 
32 
24 
30 
50 
36 
13 
19 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

7 
60 
12 
12 
20 

2010 I - io ! 2008 12 2006 " " 
2092 14 2078 " " 
2068 I I 1 13 2055 " soft 
2060 - 26 ll 2034 i, 30 !2030 " hard 
2060 16 ,2044 " " 
2110 70 2040 " " 
2059 35 12024 1 40 12019 " " 
2127 - 28 I 2099 I 32 2 095 " " 
2074 ,'1 I 24 12050 : " " 
2148 30 i2ll8 I " " 
2092 50 1' 2042 " " 
2148 I 36 2112 I " " 
2072 - 10 12062 1 13 12059 " " 
2059 I - 17 2042 I 19 2040 " " 
2138 I ; 7 2131 tt " 

2161 60 12101 •• " 
2118 12 2106 " soft 
2108 - 10 2098 I 12 2096 I " " 
2065 20 2045 " hard 

I 

D .~ • 
D.S. 
D.S. 
D. 
D .~' • 
D. 0 . 
D. ~ . 
D.S. 
D.S. 
D.S. 
D. S . 
D. ~3 • 
D.S. 
D.S. 
n.s. 
D. S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D. 
D.S. 
D. S. 
D. '3. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 

D. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D. s. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.~ 
D.S. 
D.S. 
D.S. 
D.S. 

Good aipply in sand 
Gcod sunply in sand and gravel 
Limited sup~ly in gravel 
Limited supply i n blue clay 

1

Good s u pply in gravel 

!Good sup ply in 
.Good sunply in 

!
Limited sun ly 
Good s Ul)ply in 
Good sunply in 
Good SU"J "lY in 
GJod sunply in 
Good s un-:J ly in 
Limited supply 
Limited supply 
Good supply in 
Good supply in 
Good suoply in 
Good sup ply in 
Good sunply in 
Good supply in 
Good supply in 
Limited suoo ly 
Gc od supo ly in 
Limited supply 
I.imi ted s~ply 
Good supply in 
Good supply in 
Good su,ply in 

san d 
sand 
in sand 
gravel 
blue sand 
sand 
gravel 
clay 
in blue oley 

sand 
sand 
gravel 
fine sand 
fine sand 
sand 
sand 
in olay 
gravel 
in cley 
in sand 
fine sand 
sand 
gravel 

Poor supply in sand 
Continuous flow 
Limited supply in sand and gravel 
Good supply in sand and gravel 
Limited supply in gravel 
Good sup ply in gravel 
Limited supply in gravel 
Limited supnly in sand 
Good supnly in said and gravel 
Good supply in sand 
Good supply in sand 
Limited suJ ply in clay 
Good su~ply in gravel 
Good supnly in clay 
Good supply in gravel 
Good sup ply in fine sand 
Limi tea supply 
Limi te'd supply in sand 
Good su ply in gravel 
Limited seepage supply. 
Limited supply in clay 

N OTE All depth s, a lt1tudc'S, heie;ht and elevat ions 
e;iven above are in fe~. 

(D ) Domutic ; (S ) Stock ; (I ) Irription; (M ) Municipality; (N) Not Uled. 
(#) Sample taken for analysi.L 

B 4-4 



26. 

WELL 
N". 

22 
23 
24 
25 

1 
2 
3 
4 

1 
2 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

WELL RECORDS 

LOCATION 
Hl!.IGl!r T O WHICH 
WATl!R Wll.L R!Sf: 

TYPE DEPTH 1 ALT!TUDI!. 

OF OF WELL 
I At·ove .. ) 

Rge I Mer. I WELL WELL &b ""' .a Be'ow -) Elev '~ Se" Tp ltvt-l 
Surf are 

SE 30 54 24 3 
NW 32 
SW 34 
N"E 34 

SE 1 55 22 3 
SE 3 
SE 6 
NE 12 

I 
I 
I 

SW 6 55 23 3 
SW 18 

NE 1 ~5 24 1 3 
NE 2 
SE 3 
SE 5 
SE 6 
NE 10 
SE 12 · 
N 18 
!--c'W 21 
SW 26 
SE 28 

dug 38 2133 

" 
I 16 2090 - 14 2076 

" 18 2068 
" 40 2047 

I 
I 

dug 36 2110 I " 10 2198 
" 38 2146 35 j 21111 -
" 15 2188 I I 

I 

I 
dug I 20 2127 I 
" 8 2113 - 6 12107 

I 

dug 26 2125 25 12100: 
" 25 2063 23 2040: 
" 18 2108 I i 

" 18 2073 
" 24 2122 - 19 2103' 

12 2074 9 2065 
" 12 2094 - ll. I 2083 i 
" 10 2048 9 ·12039. 

35 2097 - 32 2065' 
" 22 2123 21 2102 I 
" 27 2104 

I 

. --- - -- ---- - -----
NOTE -All depths, altitudes. hci&hts and elevation• 

&ivm above arc in feet. 

Rural Municipality 

PRINCIPAL ._'ATER BEARING REC 

- - - - · 

D~pth Elev Geo'. op,ir ·1 Ho 170 n 

3s l2095 I f}lacie.l 
16 2014 I " 
18 j205o I " 
40 2007 " 

I 

36 :2074 Glacial 
10 12188 tt 

a3 2108 " 
15 2173 ., 

20 2107 Glacial 
8 2105 " I 

26 !2099 Glacial 
25 J2038 " 
18 '2090 " 
18 2055 " 
24 2098 " 
12 2062 " 
12 12082 " 
10 12038 " 
35 12062 " 
22 2101 " 
27 2077 " 

of NORTH STAR No. 531 

TEMP USE TO 
CHARACTER OF WHICH 

YIELD AND REMARKS 
OF WATER WATER WATER 

in ' F l IS PUT 

- - - -

hard D.S. 1'1cod SU:lply in clay 
soft D.S. !Good surmly in sand 
hard D. ~:. '} nod su:rply in fine sand 
soft D. ~ ... Limited supply in sand 

I 

r.e.rd D.S. Good SUI ply in &!'.ravel ,, D. (~ • Gioe sunnly in sand 
" D. !:. Gc:od surioly in sand 
" n. Limited SUD')ly in clay 

hard D. Limiter sunply in gravel 
" D.S. Good supply in clay 

hard D. Limited supply 
" D .~ • Good SU "'lly in fine sand 
" D.S. Good sunnly in fine sand 

soft D.S. Just enough in sand 
hard D.S. Good supply in sand 
sort D. L1mite1 · sup ly in gravel 
hard D.S. I Sufi ic ient supply in gravel 
" n. Insufficient in sand 
" n. Insuf: 1c i ent in clay 
" D.S. Insufficient in clay 
" D.S. Good supply in clay 

(D) Domestic; (SJ Stock; (II lrription; {MJ Muruc1pality; (N) Not uaed. 
(#) Sample taken for analysis. 

B 4-4 
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